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PASSIVE OPTICAL NETWORK SYSTEM PROVIDING SIMULTANEOUSLY 
BOTH BROADCASTING SERVICE AND DATA SERVICE 

CLAIM OF PRIORITY 

5 This application claims priority to an application entitled "Passive optical network 

system providing simultaneously both broadcasting service and data service," filed in the 
Korean Intellectual Property Office on January 2, 2003 and assigned Serial No. 2003-135, 
the contents of which are hereby incorporated by reference. 

1 0 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a passive optical network (PON), and more 
particularly, to a passive optical network system providing simultaneously both 
1 5 broadcasting service and data service. 

2. Description of the Related Art 

With the rapid increase of the number of Internet subscribers, the variety of 
Internet services, the appearance of large capacity contents, etc., subscribers' demand for a 
20 large capacity of data services is exponentially increasing. However, the conventional 
networks based on copper wires have limitations with respect to transmission speed and the 
integrity of data, so that it is not possible to satisfy the demand for data services by 
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subscribers today and in the future. 

Meanwhile, due to the development of electronic elements in recent years, the 
optical communication systems can transmit data at speeds of several tens of Tbps or more. 
Therefore, in order to provide data services at high speed and with good integrity, the 
5 construction of a FTTH (Fiber To The Home) system, which connects optical fibers directly 
to the subscriber terminals, is required. The FTTH system can provide the transmission 
speed and the integrity demanded for data services today and in the future. A passive 
optical network (hereinafter, referred to as "PON") is being highlighted as a FTTH system, 
since the PON is one of the most efficient and economical networks from the viewpoint of 
1 0 its construction and maintenance. 

FIG. 1 illustrates a conventional PON comprising a central office 10, an optical 
divider coupler 21, and a plurality of subscriber terminals 30, which are connected with one 
another by transmission optical fibers 40 and 50. 

The c entral o ffice 1 0 p rovides o ptical c ommunication s ervice f or t he s ubscriber 
1 5 terminals 30 through the optical divider coupler 21 . That is, the optical divider coupler 21 
is connected with the central office 10 and the subscriber terminals 30 through the 
transmission optical fibers 40 and 50, thus being able to transmit the optical communication 
service provided from the central office 10 to the subscriber terminals 30. 

To this end, the central office 10 includes a downstream optical source 11 for 
20 providing an optical source needed in order to transmit data to the subscriber terminals 30 
(downstream transmission), an upstream optical receiver 13 for receiving data transmitted 
upstream from the subscriber terminals 30, and a first wavelength division multiplexer 15 
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for filtering and transmitting the signals output from the downstream optical source 1 1 and 
the signals transmitted to the upstream optical receiver 13. The subscriber terminals 30 
include an upstream optical source 3 1 for providing an optical source needed in order to 
upstream transmit data to the central office 10, a downstream optical receiver 33 for 
5 receiving data transmitted downstream from the central office 10, and a second wavelength 
division multiplexer 35 for filtering and transmitting the signals output from the upstream 
optical source 31 and the signals transmitted to the downstream optical r eceiver 33. In 
other words, the optical divider coupler 21 connects a central office 10 with the subscriber 
terminals 30. 

10 Recently, a number of studies have been addressed to providing broadcasting 

service through a PON, which has historically b een provided by a different hybrid fiber 
coaxial network (HFC network). That is because the PON may reduce the cost of 
constructing and maintaining the network for providing data service and broadcasting 
service simultaneously. 

15 Meanwhile, the analog broadcasting system must have a high CNR (carrier to 

noise ratio) value so as to maintain clear screen quality on the subscriber terminals. 
Therefore, in constructing the network system for providing the broadcasting service by the 
PON, the optical signals being input into the optical receivers in the subscriber terminals 
must necessarily maintain a very high level of output so as to maintain a proper CNR. 

20 By c ontrast, d igital b roadcasting i n t he f uture r equires a relatively 1 ow CNR a s 

compared with analog broadcasting, thus enabling the subscriber terminals to have clear 
screen quality, though the optical signals input into the optical receivers of the subscriber 
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terminals have a relatively low level of output. However, in order to increase the capacity 
of the broadcasting channels, the output level must be increased of the optical signals being 
input i nto t he o ptical r eceivers i n t he s ubscriber t erminals i n consideration o f a dditional 
noise generated by the increased broadcasting signals, so that the optical signals may 
5 maintain a proper CNR. 

Consequently, when the broadcasting service is provided by a PON, the PON must 
be constructed so as to provide optical signals of a high level output for the optical 
receivers in the subscriber terminals, 

FIG 2 illustrates a conventional PON for simultaneously providing both 
10 broadcasting service and data service and comprises, similar to the conventional PON 
illustrated in FIG. 1, a central office 10a, an optical divider coupler 21, and a plurality of 
subscriber terminals 30a, which are connected with one another by transmission optical 
fibers 40 and 50, and each component of equipment is also similar to those illustrated in 
FIG 1. 

15 FIG 1 and 2 differ only in that the central office 10a further comprises a 

broadcasting optical source 17 for a broadcasting service and an optical amplifier 19 for 
amplifying the signals output from the broadcasting optical source 17, and the subscriber 
terminals 30a further comprise a broadcasting optical receiver 37 for receiving the signals 
transmitted from the broadcasting optical source 17. The broadcasting optical source 17 

20 modulates and outputs, according to the broadcasting signals, the optical signals of the 
wavelength which is distinguished from the wavelength of the optical signals outputted 
from the downstream optical source 1 1 . 
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Therefore, a first wavelength division multiplexer 15a in the central office 10a 
multiplexes and outputs the optical signals, which are output from the broadcasting optical 
source 17 and amplified by the optical amplifier 19, and the optical signals output from the 
downstream optical source 11. Also, a second wavelength division multiplexer 35a in the 
5 subscriber terminals 30a demultiplexes the multiplexed optical signals as described above, 
and s eparates d ata s ervice s ignals a nd b roadcasting se rvice s ignals. The s eparated d ata 
signals and broadcasting signals are provided for subscriber terminals after being data 
processed by the downstream optical receiver 33 and the broadcasting optical receiver 37, 
respectively. 

10 As illustrated in FIG 2, in order for a PON to simultaneously provide broadcasting 

service and data service, the conventional art directly amplifies the optical signals 
modulated according to the broadcasting signals by inputting them into the optical amplifier 
19, so as to raise the output level of the optical signals being output for broadcasting service 
from the central office 10a, in order to raise the output level of optical signals being input 

15 into the broadcasting optical receiver 37 in the subscriber terminals 30a. 

However, when the optical signals for broadcasting service, having a higher output 
level than a basic value, are input to the transmission optical fiber 40, the noise component 
is rapidly raised by the nonlinear quality of optical fiber, so that it is impossible to maintain 
the proper CNR (carrier to noise ratio) required for the broadcasting service. Thus, the 

20 output level of the optical signals for broadcasting service, which is amplified by the optical 
amplifier 19 in the central office 10a and is input to the transmission optical fiber 40, is 
limited below a basic value by the nonlinear quality of optical fiber. 
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Therefore, in order to maintain the optical signals, which are input into the optical 
receivers (especially, the broadcasting optical receiver 37) in the subscriber terminals 30a, 
in the high level of the output, the number of branches of the optical divider coupler 21 
must be reduced, thus it is possible to reduce the loss of the optical signals for broadcasting 
5 service. 

However, since each PON determines the accessible number of the subscriber 
terminals according to the number of branches of the optical divider coupler 21, the number 
of subscriber terminals being accepted by the PON cannot help but be reduced when the 
broadcasting service is provided by the PON as a conventional art. For this reason, more 

1 0 PONs m ust b e b uilt. Consequently, t o u se t he conventional P ON i t i s m ore c ostly and 
time consuming due to the additional construction and maintenance. 

Therefore, in order to efficiently provide the broadcasting service by a PON, it is 
necessary to develop a PON which is able to simultaneously provide both broadcasting 
service and data service without reducing the number of subscriber terminals. 

15 Also, in order to increase the number of broadcasting channels for service 

according to the request of the subscriber, the conventional art must further increase the 
output level of the optical signals being input into the broadcasting optical receiver 37 of 
the subscriber terminals 30a because of the additional noise generated by the increased 
number of broadcasting channel signals, thus enabling the signals to be maintained within a 

20 proper CNR for clear screen quality. Therefore, it is necessary to develop a network 
system that can accept more broadcasting channels. 
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SUMMARY OF THE INVENTION 

The present invention is a passive optical network (PON) system that 
5 simultaneously provides broadcasting service and data service to more subscribers without 
reducing the number of subscriber terminals. 

Further, the present invention is a passive optical network system that is able to 
accept more broadcasting channels. 

A first embodiment of the present invention is a passive optical network system 
10 comprising a central office, a local office, and a plurality of subscriber terminals, the central 
office and t he 1 ocal o ffice b eing c onnected w ith e ach o ther t hrough a n optical f iber, t he 
subscriber terminals being connected with the local office, the central office providing 
optical communication service to the subscriber terminals through the local office, the 
central office further comprising: a broadcasting optical source which outputs broadcasting 
15 optical signals that provide a broadcasting service to the subscriber terminals; a pumping 
optical source that outputs pumping optical signals to amplify the broadcasting optical 
signals output from the broadcasting optical source; a downstream optical source that 
outputs downstream optical signals to provide a downstream data service to the subscriber 
terminals; an upstream optical receiver that receives upstream data service signals 
20 transmitted from the subscriber terminals and then converts the received signals into 
electric signals; and a wavelength d i vision m ultiplexer t hat m ultiplexes the broadcasting 
optical signals output from the broadcasting optical source, the pumping optical signals 
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output from the pumping optical source, and the downstream optical signals output from 
the downstream optical source, such that the multiplexed signals are output, the wavelength 
division multiplexer filtering input upstream data service signals, such that filtered signals 
are output to the upstream optical receiver. 
5 A second embodiment of the present invention is a passive optical network system 

comprising a central office, a local office, and a plurality of subscriber terminals, the central 
office and t he 1 ocal o ffice b eing c onnected w ith e ach o ther t hrough a n optical f iber, t he 
subscriber terminals being connected with the local office, the central office providing 
optical communication service to the subscriber terminals through the local office, the 

10 central office further comprising: a plurality of broadcasting optical sources that output 
different wavelengths of broadcasting optical signals from one another such that multi- 
channel broadcasting service is provided to the subscriber terminals; a pumping optical 
source which outputs pumping optical signals for amplifying the broadcasting optical 
signals outputted from the broadcasting optical sources; a first wavelength division 

15 multiplexer which multiplexes the broadcasting optical signals outputted from the 
broadcasting optical sources and the pumping optical signals outputted from the pumping 
optical source; a downstream optical source which outputs downstream optical signals for 
providing downstream data service to the subscriber terminals; an upstream optical receiver 
which receives upstream data service signals transmitted from the subscriber terminals, 

20 such that the received signals are converted into electric signals; and a second wavelength 
division multiplexer that multiplexes the broadcasting optical signals and the pumping 
optical signals outputted from the pumping optical source multiplexed by the first 
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wavelength division multiplexer and the downstream optical signals outputted from the 
downstream optical source, such that multiplexed signals are output, the second wavelength 
division multiplexer filtering inputted upstream data service signals, such that filtered 
signals are output to the upstream optical receiver. 
5 In an embodiment of the present invention that provides a passive optical network 

(PON) system comprising a central office, a local office, and a plurality of subscriber 
terminals, the local office and the central office being connected with each other through an 
optical fiber, the subscriber terminals being connected with the local office, the central 
office providing optical communication service to the subscriber terminals through the local 

10 office, the local office further comprises: a first wavelength division multiplexer that 
receives multiplexed signals including pumping optical signals from the central office, and 
divides downstream optical signals for downstream data service, broadcasting optical 
signals for broadcasting service and the pumping optical signals by demultiplexing the 
multiplexed signals, the first wavelength division multiplexer multiplexing upstream data 

15 service signals transmitted from the subscriber terminals; an optical amplifier media which 
receives the broadcasting optical signals and the pumping optical signals from the first 
wavelength division multiplexer, such that the broadcasting optical signals are amplified by 
the pumped optical amplifier media; a second wavelength division multiplexer that 
multiplexes the broadcasting optical signals amplified by the optical amplifier media and 

20 the downstream optical signals divided by the first wavelength division multiplexer, the 
second wavelength division multiplexer demultiplexing the upstream data service signals 
transmitted from the subscriber terminals; and an optical divider coupler which divides the 
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multiplexed optical signals transmitted from the second wavelength division multiplexer, 
such that the divided signals are distributed to the subscriber terminals, the optical divider 
coupler coupling the upstream data service signals transmitted from the subscriber 
terminals. 

5 In an embodiment of the present invention that provides a passive optical network 

(PON) system comprising a central office, a local office, and a plurality of subscriber 
terminals, the subscriber terminals being connected with the local office through an optical 
fiber, the central office and the local office being connected with each other, the central 
office providing optical communication service to the subscriber terminals through the local 

10 office, the subscriber terminals further comprise: a wavelength division multiplexer which 
demultiplexes multiplexed optical signals transmitted downstream from the local office, 
such that downstream optical signals are divided for downstream data service and 
broadcasting optical signals are divided for broadcasting service, the wavelength division 
multiplexer multiplexing upstream data service signals for transmission from the subscriber 

15 terminals to the local office; at least one downstream data optical receiver that receives the 
downstream optical signals divided by the wavelength division multiplexer, such that the 
received optical signals are converted into electric signals; at least one broadcasting data 
optical receiver that receives the broadcasting optical signals divided by the wavelength 
division multiplexer, such that the received optical signals are converted into electric 

20 signals; and an upstream optical source that generates upstream data service signals for 
transmission to the local office through the wavelength division multiplexer. 



10 



PI 0693/5000- 1-400 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a conventional passive optical network (PON). 
FIG 2 illustrates a conventional passive optical network (PON) for providing 
5 simultaneously both broadcasting service and data service. 

FIG 3 illustrates a passive optical network (PON) in accordance with a first 
embodiment of the present invention. 

FIG. 4 i llustrates a p assive o ptical n etwork (PON) i n a ccordance w ith as econd 
embodiment of the present invention. 
10 FIG 5 illustrates a passive optical network (PON) in accordance with a third 

embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

15 First Embodiment 

FIG 3 illustrates a passive optical network in accordance with a first embodiment of 
the present invention. Referring to FIG 3, the passive optical network (PON) includes a 
central office 100, and the central office 100 comprises a pump laser 110, a broadcasting 
optical source 120, a downstream optical source 130, an upstream optical receiver 140 and 
20 an wavelength division multiplexer 1 50. 

The pump laser 110 outputs the pumping optical signals that amplify the optical 
signals output from the broadcasting optical source 120, the broadcasting optical source 
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120 outputs the optical signals (hereinafter, referred to as "broadcasting optical signals") 
that provide the broadcasting service to a plurality of subscriber terminals 300, and the 
downstream optical source 130 outputs the optical signals (hereinafter, referred to as 
"downstream optical signals") that provide downstream data service to the subscriber 
5 terminals 300 through transmission optical fibers 400 and 500. 

The upstream optical receiver 140 receives the upstream data service signals 
transmitted from each subscriber terminal 300 and converts the received optical signals into 
electric signals. 

The w avelength d ivision m ultiplexer 1 50 multiplexes the signals output from the 
10 pump laser 110, the broadcasting optical source 120 and the downstream optical source 130, 
and outputs the multiplexed signals outside. Also, the wavelength division multiplexer 
150 filters the upstream data service signals input from the outside, and outputs the filtered 
signals to the upstream optical receiver 140. 

Also, the PON comprises a local office 200, and the local office 200 comprises a 
15 first wavelength division multiplexer 210, an optical amplifier media 220, a second 
wavelength division multiplexer 230, and an optical divider coupler 240. 

The first wavelength division multiplexer 210 receives and demultiplexes the 
multiplexed signals including the pumping optical signals output from the central office 
100 through a first transmission optical fiber 400, and thus divides the multiplexed signals 
20 into pumping optical signals, broadcasting optical signals and downstream optical signals. 
Also, the first wavelength division multiplexer 210 multiplexes the upstream optical signals 
transmitted from the subscriber terminals 300. 
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The optical amplifier media 220 receives the pumping optical signals and the 
broadcasting optical signals from the first wavelength division multiplexer 210, and 
amplifies the broadcasting optical signals by the pumping optical signals. In a preferred 
embodiment, the optical amplifier media 220 is comprised an erbium-doped fiber (EDF). 
5 The second wavelength division multiplexer 230 multiplexes the broadcasting 

optical signals amplified by the optical amplifier media 220 and the downstream optical 
signals divided by the first wavelength division multiplexer 210. Also, the second 
wavelength division multiplexer 230 demultiplexes the upstream optical signals transmitted 
from the subscriber terminals 300, and transmits the demultiplexed signals to the first 
1 0 wavelength division multiplexer 210. 

The optical divider coupler 240 (preferably a lxN divider coupler) divides the 

optical signals, which are multiplexed and output by the second wavelength division 
multiplexer 230, to the s ubscriber terminals 300. Also, the optical divider coupler 240 
couples the upstream optical signals transmitted from the subscriber terminals 300, and 

15 outputs the coupled signals to the second wavelength division multiplexer 230. 

Preferably, an optical amplifier (for example, an erbium-doped fiber amplifier) is 
further arranged between the central office 100 and local office 200, so as to amplify the 
downstream signals output from the wavelength division multiplexer 150 in the central 
office 100 and the upstream signals output from the first wavelength division multiplexer 

20 2 1 0 in the local office 200. 

Then, the pumping optical signals, that are output from the pump laser 110 in the 
central office 100, operate as a pumping output for the optical amplifier media 220 (for 
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example, an erbium-doped fiber) in the local office 200. 

Each of the subscriber terminals 300 of the PON comprises an upstream optical 
source 310 for outputting the upstream optical signals to transmit data to the central office 
100, a downstream optical receiver 320 for receiving the downstream optical signals 
5 transmitted downstream from the central office 100, a broadcasting optical receiver 330 for 
receiving the broadcasting optical signals transmitted downstream from the central office 
100, and a wavelength division multiplexer 340 for demultiplexing the optical signals 
multiplexed and output from the local office 200 and then dividing the demultiplexed 
signals into the downstream data service signals and the broadcasting service signals. The 
10 wavelength division multiplexer 340 also filters a signal output from the upstream optical 
source 310 and transmits the filtered signal to the local office 200 through a second 
transmission optical fiber 500. 

The operation principle of the PON described above is as follows: 
Firstly, in transmitting downstream, the central office 100 multiplexes the 
1 5 downstream optical signals modulated according to data service signals for data service, the 
broadcasting optical signals modulated according to broadcasting service signals for 
broadcasting service, and the pumping optical signals with the wavelength division 
multiplexer 150, so as to output the multiplexed signals through the first transmission 
optical fiber 400. 

20 Then, The wavelength division multiplexer 210 in the local office 200 

demultiplexes the multiplexed signals that have been received through the first transmission 
optical fiber 400. The resulting pumping optical signals are input into the optical 
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amplifier media 220, such that the broadcasting optical signals are amplified. The second 
wavelength division multiplexer 230 multiplexes and outputs the broadcasting optical 
signals amplified as described above and the downstream optical signals, and the optical 
divider coupler 240 transmits the multiplexed signals output from the second wavelength 
5 division multiplexer 230 to the subscriber terminals 300 through the second transmission 
optical fiber 500. 

The wavelength division multiplexer 340 in the subscriber terminals 300 
demultiplexes the multiplexed signals input through the second transmission optical fiber 
500, and transmits the demultiplexed signals to the downstream optical receiver 320 and the 

10 broadcasting optical receiver 330. Then, the receivers 320 and 330 convert the received 
optical signals into electric signals. 

For upstream transmission, the upstream optical source 310 in the subscriber 
terminals 300 outputs the upstream optical signal modulated according to data signals, and 
the wavelength division multiplexer 340 filters the upstream optical signals and transmits 

15 the filtered signals to the second transmission optical fiber 500. The upstream optical 
signals, which have been transmitted through the second transmission optical fiber 500 to 
the optical divider coupler 240 in the local office 200, are coupled by the optical divider 
coupler 240, are multiplexed through the first and second wavelength division multiplexer 
230 and 210, and are transmitted to the central office 100. 

20 In the central office 100, the wavelength division multiplexer 150 demultiplexes the 

upstream optical signals having been received through the first transmission optical fiber 
400, and then the upstream optical receiver 140 converts the demultiplexed signals into 
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electrical signals. 

Second Embodiment 

FIG 4 illustrates a PON in accordance with a second embodiment of the present 
invention, further including two or more broadcasting optical sources (a first broadcasting 
5 optical source 120a, a second broadcasting optical source 120b, and a third broadcasting 
optical source 120c) in a central office 100a, in addition to the PON illustrated in FIG. 3. 
The broadcasting optical sources 120a, 120b and 120c are constructed so as to output the 
broadcasting o ptical s igrials h aving d ifferent w avelengths from o ne a nother. Also, the 
embodiment shown in FIG. 4 further includes a wavelength division multiplexer 160 for 
10 multiplexing the broadcasting optical signals having different wavelengths from each other 
as described above. FIG. 4 illustrates inclusion of is another wavelength division 
multiplexer 150a. 

In FIG 4 subscriber terminals 300a, 300b and 300c may be constructed to comprise 
a plurality of broadcasting optical receivers (a first broadcasting optical receiver 330a, a 

15 second broadcasting optical receiver 330b and a third broadcasting optical receiver 330c) 
corresponding with the b roadcasting o ptical sources 1 20a, 1 20b and 1 20c, thus enabling 
each subscriber terminal to selectively receive the broadcasting optical signals. In FIG 4, 
a first subscriber terminal 300a comprises a first broadcasting optical receiver 330a, a 
second subscriber terminal 300b comprises the first and a second broadcasting optical 

20 receiver 330a and 330b, and a third subscriber terminal 300c comprises the first, second 
and a third broadcasting optical receiver 330a, 330b and 330c, 

As illustrated in FIG 4, the PON may provide a great variety of broadcasting 
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services to subscribers. That is, the central office 100a may transmit varied broadcasting 
channels with greater capacity according to the subscribers' demands, by using the 
broadcasting optical sources 120a, 120b and 120c. For example, it is possible that the first 
broadcasting optical source 120a provides a general and popular broadcasting service and 
5 the second and third broadcasting optical source 120b and 120c provide a professional 
broadcasting service for professionals and hobbyists. Then, subscribers may selectively 
use the broadcasting service according to the interest of each one, with the payment of a 
predetermined charge 

Third Embodiment 

10 FIG. 5 illustrates a PON in accordance with a third embodiment of the present 

invention comprising two or more broadcasting optical sources (a first broadcasting optical 
source 120a, a second broadcasting optical source 120b, and a third broadcasting optical 
source 120c) and two or more downstream optical sources (a first downstream optical 
source 130a and a second downstream optical source 130b) in a central office 100b, in 

1 5 addition to the PON illustrated in FIG. 3. The broadcasting optical sources 120a, 120b and 
120c and the downstream optical sources 130a 130b are configured to output the 
broadcasting optical signals of the downstream optical signals having different wavelengths 
from one another. Also, the third embodiment shown in FIG 5 further includes a 
wavelength division multiplexer 160 for multiplexing the broadcasting optical signals and a 

20 wavelength division multiplexer 170 for multiplexing the downstream optical signals, such 
that each signal has a different wavelength from the others as described above. In FIG. 5 
another wavelength division multiplexer 150b is provided in this embodiment. 
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In this case, subscriber terminals 300d, 300e and 300f may comprise a plurality of 
broadcasting optical receivers (a first broadcasting optical receiver 330a, a second 
broadcasting o ptical r eceiver 3 30b and a third broadcasting o ptical r eceiver 3 30c) and a 
plurality of downstream optical receivers (a first downstream optical receiver 320a and a 
5 second downstream optical receiver 320b), corresponding to the broadcasting optical 
sources 120a, 120b and 120c and the downstream optical sources 130a and 130b, thus 
enabling each subscriber terminal to selectively receive the broadcasting optical signals or 
the d ownstream o ptical signals a ccording t o t he i nterest o f t he s ubscriber. In F IG. 5 , a 
subscriber terminal 300d comprises the first downstream optical receiver 320a and the first 
10 broadcasting optical receiver 330a, another subscriber terminal 300e comprises the first 
downstream optical receiver 320a and the first and second broadcasting optical receiver 
330a and 330b, and another subscriber terminal 300f comprises the first and second 
downstream optical receiver 320a and 320b, and the second and third broadcasting optical 
receiver 330b and 330c. 

15 That is, the third embodiment describes a configuration of the PON that may accept 

greater capacity for the data service as well as the broadcasting service according to the 
demand of the subscribers. Therefore, the PON, such as the third embodiment illustrated 
in FIG 5, can provide a data service having a greater capacity to the subscribers, by using a 
plurality of optical sources for the increased data service. 

20 As described in the above, the passive optical network system in accordance with 

the present invention amplifies the optical signals for the broadcasting service in the optical 
amplifier media of the local office by the pumping optical signals generated from the 



18 



PI 0693/5000- 1-400 

central office, and provides the amplified optical signals for the broadcasting service to the 
subscriber terminals. Therefore, the transmission loss of the optical signals for the 
broadcasting service, that occurs between the central office and the local office, may be 
mitigated, so that the output level of the optical signals, that are input to the broadcasting 
5 optical receiver of the subscriber terminals, may be maintained at a high state without 
reducing the number of branches of the optical divider coupler in the local office. That is, 
an advantage of the present invention is that it is capable of simultaneously providing 
broadcasting service and data service for more subscribers without reducing the number of 
subscribers to the PON. 

10 Therefore, the PON according to the present invention doesn't require the cost for 

respectively constructing each of a data service network and a broadcasting service network 
and may reduce the investment cost and time in order to maintain and operate the network. 
For this reason, it is an advantage that the operator may efficiently provide a greater variety 
of services to the subscribers with low cost. 

15 Also, the present invention uses a plurality of optical sources for the data service 

and the broadcasting service and received the optical signals generated from these optical 
sources by using a plurality of optical receivers in the subscriber terminals, so that the 
present invention may conveniently and easily provide a greater amount and variety of data 
services and broadcasting services. 

20 While the invention has been shown and described with reference to certain 

preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and 
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scope of the invention as defined by the appended claims. 
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